Regulation of high glucose-induced apoptosis by mitochondrial NADP+-dependent isocitrate dehydrogenase.
A high concentration of glucose has been implicated as a causal factor in initiation and progression of diabetic kidney complications, and there is evidence to suggest that hyperglycemia increases the production of free radicals and oxidant stress. Recently, we demonstrated that the control of mitochondrial redox balance and the cellular defense against oxidative damage is one of the primary functions of mitochondrial NADP(+)-dependent isocitrate dehydrogenase (IDPm) to supply NADPH for antioxidant systems. In this report, we demonstrate that modulation of IDPm activity in HEK293 cells, an embryonic kidney cell line, regulates high glucose-induced apoptosis. When we examined the protective role of IDPm against high glucose-induced apoptosis with HEK293 cells transfected with the cDNA for mouse IDPm in sense and antisense orientations, a clear inverse relationship was observed between the amount of IDPm expressed in target cells and their susceptibility to apoptosis. The results suggest that IDPm plays an important protective role in apoptosis of HEK293 cells induced by a high concentration of glucose and may contribute to various pathologies associated with the long-term complications of diabetes.